BACKGROUND Various national campaigns launched in recent years have focused on young women with acute
ach year, more than 30,000 women younger than 55 years of age are hospitalized with acute myocardial infarction (AMI) in the United States alone (1) .
Growing public recognition of the importance of heart disease in young women in the late 1990s and early 2000s led to several national campaigns (2) and evidence-based guidelines with a focus on young women.
However, contemporary data about trends in clinical characteristics, hospitalization, and mortality rates of young patients with AMI are lacking.
Moreover, patients younger than 55 years of age with AMIs have been historically examined collectively in prior studies, yielding little insight into the relationships of age and race with sex differences in the epidemiology of this disease within that group. Accordingly, we studied sex differences in patient characteristics, hospitalization rates, and short-term outcomes among a national sample of patients 30 to 54 years of age with AMIs from 2001 through 2010.
Specifically, we examined temporal trends with attention to subgroups of age and race. We used data from the Nationwide Inpatient Sample (NIS), a national all-payer administrative database, and U.S. census data to obtain a national perspective on recent trends. Then, we stratified secondary analyses by age, race, and sex subgroups in the 21 states that collected data on race during this time period. The NIS includes all claims from each selected hospital regardless of payer or insurance status, because it is derived from state-mandated hospital discharge reports.
METHODS
We classified a hospital admission as AMI if the principal discharge diagnosis code was International Classification of Diseases-Ninth Revision-Clinical Modification 410.xx, excluding cases for which the last digit was 2 (410.x2), which does not indicate an acute event.
STUDY COHORT AND PATIENT CHARACTERISTICS.
From an initial sample of all discharges in the HCUP NIS and reported them as the rates per 100,000 persons.
We assessed the annual trend over time in AMI hospitalization rates using Poisson regression that included a variable representing the time of the year.
We evaluated in-hospital mortality and LOS among AMI admissions for patients in subgroups of age (30 to 34, 35 to 39, 40 to 44, 45 to 49, and 50 to 54 years of age), sex (women and men), and race (white and black). We also examined trends in these outcomes stratified by age, sex, and race. We assessed annual changes in in-hospital mortality rate and mean LOS using linear regression.
All p values were 2-sided, with a significance threshold of p < 0.05. Statistical analyses were performed using SAS version 9.2 (SAS Institute Inc., Secondary analyses involving race revealed that more women were black (19.7%) than men (10.5%).
Several comorbidities were more prevalent in women compared with men across all age subgroups, including congestive heart failure, hypertension, renal failure, chronic obstructive pulmonary disease, and diabetes mellitus ( Table 1) . Dyslipidemia, however, was more prevalent in men than in women (14.1% vs. 11.5%). In trend analyses for selected Abbreviation as in Table 1 .
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comorbidities, the prevalence of hypertension and diabetes increased significantly for all the groups from 2001 to 2010 (Fig. 1) .
In secondary analyses, black women had the highest prevalence of selected comorbidities, including hypertension, heart failure, and diabetes, compared with white women, black men, and white men. Although the prevalence of heart failure was highest among black women, they did not show a significant change, as opposed to other groups that showed increases through the study period (white women, 24.5%; black men, 18%; white men,
21.1%).
AMI HOSPITALIZATION RATES. Hospitalization rates for AMI were higher in men compared with women across all age subgroups ( Trends in hospitalization rate for persons ages 30 to 54 years with AMIs are shown by race and sex across 5-year subgroups of age. Of note, black women had much higher hospitalization rates than white women consistently from 2001 to 2010, whereas hospitalization rates were comparable for black and white men. Abbreviation as in Figure 1 . Abbreviation as in Table 1 . were comparable for black and white men (Fig. 2) . p for trend <0.0001); however, the decrease for men was not significant (from 2% to 1.8%, an 8.5%
decrease; p for trend ¼ 0.6). In age and sex analyses, statistically significant declines were noted among women in all age subgroups 35 to 54 years of age.
Women had longer LOS than men across all age subgroups (Tables 5 and 6 ).
DISCUSSION
Using a national all-payer database, we found several important sex and race differences among younger patients with AMIs. We did observe that subgroups of men ages 40 to 54 years of age showed a trend toward decreasing AMI rates, but women showed either no change or an increasing trend for most age subgroups. This finding is consistent with studies that reported an increasing trend for hospitalization rates among young women <55 years of age, including a recent study from British Columbia (1, 11) . In the general U.S. population, the 10-year risk for incident cardiovascular disease has not decreased at the same rate in women compared with men, and the Framingham coronary risk score has actually increased in women 35 to 54 years of age (12, 13) .
Also, women belonging to the perimenopausal age group may have abnormal lipid levels that might contribute to the increased risk for AMI in young women (14) . In fact, the prevalence of dyslipidemia among women in our study was highest in those ages 50 to 54 years, which is consistent with population-based estimates from the National Health and Nutrition Examination Survey (15) . It is also possible that these findings suggest inadequacy of screening and risk factor control (such as hypertension and elevated cholesterol) efforts among women (16, 17) .
Black women had much higher AMI hospitalization rates than white women, whereas black and white Abbreviation as in Table 1 . with AMIs (18) . In another study, black women were less likely to have optimal blood pressure and cholesterol control compared with white women (19) .
CENTRAL I LLUSTRATION
We found that young women had higher inhospital mortality compared with men across all age subgroups. This is consistent with studies reporting a higher likelihood of mortality in young women with AMIs compared with men (11) . Women have longer presentation and treatment times after symptom onset compared with men, which may account for their worse in-hospital mortality (20) . It is interesting to note that in-hospital mortality declined significantly in almost all age subgroups of young women, but similar declines were not observed among men. Meanwhile, although presentation time continues to be higher in women, there has been a significant reduction in the past decade, which may account for improving in-hospital outcomes as well (21) .
STUDY LIMITATIONS. First, we did not have detailed clinical data to assess the severity of AMI hospitalization or the quality of care and treatments delivered.
Second, "hospitalization rates" do not include all AMIs, because we were unable to account for prehospital mortality. Moreover, patients in this dataset are not linked, and as a result we were not able to differentiate first AMIs from subsequent AMIs.
In addition, we were not able to assess whether pre-hospital or post-discharge mortality increased to offset declines in in-patient mortality observed among young women. 
PERSPECTIVES COMPETENCY IN MEDICAL KNOWLEDGE 1:
Hospitalization rates for younger patients with AMI
have not declined as they have for older people.
COMPETENCY IN MEDICAL KNOWLEDGE 2:
Among younger patients hospitalized with AMIs, women have more comorbidities, longer stays, and higher mortality rates than men. 
